Comparative activity pattern and feeding behaviour of Capped Langur (Trachypithecus pileatus) and Rhesus Macaque (Macaca mulatta) were studied in Madhupur National Park of Bangladesh from September 2015 to September 2016. Scan sampling method with 5 minutes interval was followed in the field. The Capped Langur spent 42% of the day time in feeding, 45% in resting, 6% in moving, 4% in playing, 2% in grooming and 1% in breeding, whereas the Rhesus Macaque spent 24% of the day time in feeding, 26% in resting, 30% in moving, 15% in playing, 4% in grooming and 1% in breeding. The Capped Langur spent comparatively more (7.25%) time in feeding than the Rhesus Macaque. Seasonal variation in feeding of the Capped Langur is more obvious than that in the Rhesus Macaque. Both species started their feeding activities early in the morning and stopped at late afternoon. Diet of the Capped Langur comprises of plant food (94%), animal food (3%), water (1%) and food offered by men (2%), and diet of the Rhesus Macaque comprises of plant food (79%), animal food (4%), soil (1%), water (2%) and food offered by men (14%). Both are mainly vegetarian but fed on varieties of food. It was found that the Capped Langur is primarily folivorous (48%) and the Rhesus Macaque is primarily frugivorous (55%). The Capped Langur fed on a total of 51 species of plant under 28 families and Rhesus Macaque fed on 38 species of plant under 18 families. The Capped Langur consumed more natural food (98%) than that of Rhesus Macaque (86%); the rest were food offered by men. The day ranges of Capped Langur and Rhesus Macaque were 400 metres and 550 metres, respectively. No notable conflict between Capped Langur and Rhesus Macaque was observed while feeding.
INTRODUCTION
Because of its geographical location at the eastern end of the Indian Subcontinent, Bangladesh is a transitional zone of the flora and fauna between South and Southeast Asia. A total of 182 species of non-human primates under 14 families are found in the whole world, of which 25 species are found in South Asia (Roonwal & Mohnot, 1977) . Among them, in Bangladesh ten species of primates have been recorded (Feeroz et al., 1995) . Among them, macaques and langurs have been subject to a great scientific interest for many years in the field of laboratory ecology, behaviour, and adaptation to a wide range of habitats (Hosen, 2011) .
In the wild, a primate's food consumption is related to seasonality, habitat quality, food abundance, distribution (Jaman, 2008) and nutritional properties of food items. Activity budgets are related to important physiological and environmental factors such as energy balance, body size and food availability (Clutton-Brock, 1974) . Diet and habitat structure are known to affect time spent in activities because of trade-offs between obtaining food and the costs in energy of doing so. Temperature influences a plant's rate of growth and its nutritional content (Jaman, 2008) . This has both direct and indirect effects on the seasonality of the activity budget of species dependant upon plants for food (Dunbar, 1992) . Activity budgets in wild Japanese Macaques (Macaca fuscata) can be affected by seasonal changes in temperature and this can vary with age and sex. It is expected therefore that age-sex class activity patterns should be different. The objectives of this study were to know the different aspects of activity pattern and feeding of Capped Langur and Rhesus Macaque in a comparative perspective, with reference to the feeding frequency and types of food items eaten, utilization of canopy, etc.
Study Area: Madhupur National Park is located in Tangail and Mymensingh districts, 125 kilometers north of Dhaka. The park is located in the northeast of Tangail Forest Division along the boundary with Mymensingh district. It is located from 24°36' to 24°42' North latitudes and 90°00' to 90°06' East longitudes. Madhupur National Park is located in three Upazilas (sub-districts): Madhupur Upazila in Tangail District and Muktagacha and Fulbaria Upazillas in Mymensingh District. Major parts of the park are under the administrative jurisdiction of Tangail Forest Division and a small portion is under the jurisdiction of Mymensingh Forest Division. The tract is known as Madhupur Garh, comprises an area of 8436.13 hectors (Khan, 2014) . Madhupur National Park has four ranges, ten beats, and one nursery center. It is part of the tropical moist broadleaf ecoregion of Bangladesh and eastern India. It was declared a National Park on 24 February 1982 under the Bangladesh Wildlife Act of 1974 (Khan, 2014) , although calls for national park status began as early as 1962.
MATERIALS ANDMETHODS
The scan sampling method at 5 minute intervals were used based on Altman (1974) , Chivers (1984) , Ahsan (1994 ), Gupta (1996 ), Feeroz et al. (1995 , and Kabir (1991) . An interval of 5 minutes ensures that each scan is usually discrete from the previous one, an essential requirement to satisfy conditions for statistical analysis. Data were collected on one group, each group of Capped Langur and Rhesus Macaque for two to four consecutive days in every month from September 2015 to September 2016. Activities of all visible individuals of the group were recorded in each scan. Each behaviour of one individual during each scan was recorded as one observation. Feeding is defined as the intake of solid food or water into the mouth, followed by ingesting food or masticating and search for food items on the ground or in vegetation where food is typically found. Resting is defined as when an animal remains stationary and inactive or no other behavior occurs. Moving is defined as terrestrial or arboreal locomotion, from one place to another, by the process of running, climbing, and walking except when searching for food and playing. Playing is defined as jumping, hanging on, mounting on the back of mother or another individual or grasping others in a non-threatening context. They show wrestle play, chase play, and solitary play. Grooming is defined as the animal pick through or /and brushes aside the fur of another using one or both hands. Breeding is defined as try to ejaculation or any initiatives of copulation. The canopy was divided into 3 levels, on the basis of their ranges in this deciduous forest -- The studied group of Capped Langur consists of 8 individuals. One adult male (12.5%) leads the group between the two adult females (25%). There are also one sub-adult male (12.5%) and one sub-adult female (12.5%). One juvenile (12.5%) and two infants (25%) are very nice to see. The studied group of Rhesus Macaque, on the other hand, was recorded as multi-male and multi-female social system. The size and composition of social groups vary geographically because of habitat structure and food availability. There were 13 individuals in the present study group. Two adult males (15.39%) lead the group between the three adult females (23.07%). There are also two sub-adult males (15.39%) and two sub-adult females (15.39%). One juvenile (7.69%) and three infants (23.07%) are very nice to see.
RESULTS AND DISCUSSION
Based on the present observation it was concluded that the activity of the Capped Langur throughout the day was 42% of their daytime in feeding, 45% time in resting, 6% time in moving, 4% time in playing, 2% time in grooming and 1% time in breeding. Seasonal variation in the feeding of Capped Langur was significant (χ 2 =120.107, df=60, p<5%). Movement of the Capped Langur was recorded under three subcategories e.g. walking, jumping, and climbing. Resting was the highest activity of Capped Langur of this study site. Resting was recorded under two subcategories e.g. sleeping and sitting. The Rhesus Macaque, on the other hand, activity throughout the day was 24% of their daytime in feeding, 26% time in resting, 30% time in moving, 15% time in playing, 4% time in grooming and 1% time in breeding. Seasonal variation in the feeding of Rhesus Macaque was significant (χ 2 =105.74, df=60, p<5%). Moving of Rhesus Macaque was recorded under three subcategories, i.e. walking, jumping and climbing. Moving was the highest activity of Rhesus Macaque of this study site. Resting was recorded under two subcategories, i.e. sleeping and sitting.
The comparative study ( Figure 1 ) shows that Capped Langur spent time in resting>feeding>moving>playing>grooming>breeding, and Rhesus Macaque spent time in moving>resting>feeding>playing>grooming>breeding. The Capped Langur spent most of the time in resting and the Rhesus Macaque spent most of the time in moving, so no notable conflict between Capped Langur and Rhesus Macaque was observed while feeding.
Fig. 1. Overall comparative activity pattern of Capped Langur and Rhesus Macaque during the study period
The monthly activity budget for feeding was calculated from the monthly data of the group. During the study period, the Capped Langur spent most of their time (105 hours) in feeding (42%). The highest was in October 2015 (9.24 hours) and the lowest was in May 2016 (4.62 hours). The feeding behaviour varied significantly across the hours of the every month (χ 2 =159.64, df=12, p<5%). The Rhesus Macaque, on the other hand, spent most of their time (59.52 hours) in feeding (24%). The highest was in August 2016 (5.28 hours) and the lowest was in July 2016 (2.64 hours). The feeding behaviour varied significantly across the hours of the every month (χ 2 =26.19, df=12, p<5%). The comparison of hourly feeding shows that the Capped Langur fed the highest in October 2015 and lowest in May 2016, and Rhesus Macaque fed the highest in August 2016 and lowest in July 2016 (Figure 2 ).
The major activity of the Capped Langur throughout the day was resting (45%). Feeding (42%) was the second major activity. There were two feeding peaks in the day; one in the morning between 6.30 am to 10.00 am (13.8%) and the other was in the afternoon at 3.30 pm to 6.00 pm (10.5%). The major activity of Rhesus Macaque throughout the day was moving (30%). Feeding (24%) was the third major activity and resting (26%) was the second major activity. There were two feeding peaks in the day: one in the morning between 7.00 am to 9.00 am (11.5%) and the other was in the afternoon at 4.00 pm to 6.00 pm (8.75%). The Capped Langur covered approximately 400 metres and Rhesus Macaque covered approximately 550 metres area as the day range, but it varied from place to place, season to season, the number of animals and other activities performed by the same animals (Alom, 2015) .
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Fig. 2. Comparative monthly variation of feeding in hours in Capped Langur and Rhesus Macaque
The diet of Capped Langur comprises of plant food (94%), animal food (3%), water (1%), and food offered by men (2%) (Figure 3 ). Plant food is the main food source of Capped Langur at Madhupur National Park. The diet of Rhesus Macaque, on the other hand, comprises of plant food (79%), animal food (4%), soil (1%), water (2%), and food offered by men (14%) (Figure 3 ). The Capped Langur depends more on plant food (94%) than Rhesus Macaque (79%), whereas the Rhesus Macaque depends more on food offered by men (14%) than that of Capped Langur (2%). For this reason, no notable conflict between Capped Langur and Rhesus Macaque was observed while feeding. 
A total of 69 plant species comprised the diet of both Capped Langur and Rhesus Macaque (Table 1) , plants were identified from the "Encyclopedia of Flora and Fauna of Bangladesh", published during 2007-2009 and some references publications (Alom, 2015 & Sarker, 2008 . The diet of Capped Langur comprises of fruits (28%), leaves (48%), shoots (3%), barks (1%), seeds (4%), petioles (11%), and flowers (5%) (Figure 4) . A total of 51 plant species under 28 families comprised the diet of Capped Langur. Leaves are the main food sources of Capped Langur at Madhupur National Park. They consumed both young and mature leaves. They were found to take several types of leaves e.g. Kadam (Neolemerckia cadamba), Akashmoni (Acacia auricoliformis), Sal (Shorea robusta), and Bot (Ficus bengalensis). The diet of Rhesus Macaque, on the other hand, comprised of fruits (55%), leaves (23%), flowers (2%), shoots (10%), petioles (3%), seeds (4%), and barks (2%) (Figure 4) The comparative study (Figure 4) shows that the Capped Langur fed on leaves>fruits>petioles>flowers>seeds>shoots>barks and Rhesus Macaque fed on fruits>leaves>shoots>seeds>petioles>flowers>barks. Since the Capped Langur fed on leaves most of the time and Rhesus Macaque fed on fruits most of the time, there was no notable conflict for food between the two primate species coexisting in the same forest.
Fig. 4. Comparative percentages of plant parts consumed by Capped Langur and Rhesus Macaque during the study period
The Capped Langur spent 60% time on top canopy, 35% time on middle canopy and 5% time on lower canopy. The Rhesus Macaque, on the other hand, spent 3% time on top canopy, 64% time on middle canopy and 33% time on lower canopy ( Figure 5) . Because of the differences in canopy preference, no noticeable conflict was observed between the two species. 
In Madhupur National Park the free ranging Capped Langur groups get their food from the forest or from the nearby villages. The Capped Langur obtained 98% food from the natural sources. The rest 2% were the food offered by humans, e.g. Banana, biscuit, bread, rice. The Rhesus Macaque, on the other hand, get their food from the forest or from the nearby villages, but it obtained lesser proportion (86%) of food from the natural sources. The rest 14% were the food offered by humans, e.g. apple, banana, biscuit, bread, chips, guava, nut, papaya, plum, pulse, rice.
The Capped Langur lived mainly on the upper canopy and rarely come in contact with local people or visitors. As a result, it receives a small amount of food offered by people. The Rhesus Macaque, on the other hand, lives mainly on the lower canopy and often come in close contact with people. It even snatches food from visitors and raids the kitchen of the local households to get food.
Sometimes Capped Langurs and Rhesus Macaques were seen feeding on insects. The Capped Langurs fed on caterpillars of butterflies and dragonflies. The Rhesus Macaque, on the other hand, fed on spiders, spider eggs, moths, caterpillars, dragonflies, grasshoppers, and termites. The Capped Langur was found to spend 1% of its active feeding time in drinking, Rhesus Macaque was found to spend 2% of their active feeding time in drinking. The Capped Langur drinks water from the ponds, rainwater, tree holes and coconut, and the Rhesus Macaque drink water from ponds, rainwater, tree holes, ditches, tube-wells, market taps, waterhole and other reservoirs.
Among the group members of the Capped Langurs, adult female (30%) spent relatively more time in feeding than the adult male (26%). The sub-adult male spent 19% time in feeding while the sub-adult female spent 15%. Juvenile spent (8%) time in feeding. Infant spent the minimum amount (2%) of feeding (lactation and another feeding). Among the group members of the Rhesus Macaque, adult female (29%) spent relatively more time in feeding than the adult male (25%). The sub-adult male spent 18% time in feeding and the sub-adult female spent 16%. The juvenile spent 9% time in feeding. Infant spent the minimum amount (3%) of time in feeding in the form of lactation and others.
All primate species are highly selective in their choice of food, often consistently selecting specific parts of a particular species (Glutton-Brock, 1977) . The most important factors affecting food choice are likely to be proteins, digestible carbohydrates, sodium, tannin, fiber, and toxins (Freeland, 1974; Oates, 1977) . Mandal (2014) observed that the Capped Langur spent 35.67% time in feeding, 36.38% in resting, 10.5% in moving and 17.45% in other activities of their total time at Madhupur National Park. This study found out that the Capped Langur spent 42% of daytime in feeding. This variation in feeding may be due to the fact that the two works were done in the significant gap of time, allowing the ecological changes in both study sites.
The Capped Langur is largely vegetarian (Jaman et al., 2010) . Its diet includes leaves, fruits, flowers, seeds etc. Kabir (1991) reported that Capped Langurs spent 39% time in feeding, 47% time in resting, 9% time in moving, 3% time in playing and 2% time in the grooming of their day time at Madhupur National Park, but this study found that Capped Langur spent 42% of daytime in feeding. Kabir (1991) found that Capped Langurs eat plant parts of 30 identified species, the main items of their diet are leaves (61%), fruits (27%), flowers (6%) and buds (3%), but in this study it was found that the Capped Langur eats plant parts of 51 identified plant species. These differences were probably due to the differences in food availability at Madhupur National Park. Kabir (1991) observed that Capped Langurs spent 34% time in feeding, 46% time in resting, 12% time in moving, 5% time in playing and 3% time in grooming of their day time at West Bhanugach Reserved Forest, but this study shows that Capped Langur spent 42% of daytime in feeding. This may be due to more food found in Madhupur National Park than West Bhanugach Reserved Forest.
Although the Rhesus Macaque is known to be vegetarian, the observation during this study indicates this species consumed varieties of the item as food. Sarker (2008) reported that the Rhesus Macaque spent 16% time in the feeding at Barmi, Gazipur, Bangladesh. He reported that the Rhesus Macaque feeds mainly on natural food (71.9%), but also on leftover of human food and food offered by humans (28.1%). In this study, it was found that the Rhesus Macaque consumed monthly 86% food from natural resources and 14% food offered by men.
Hosen (2011) reported that the Rhesus Macaque spent 20% time in feeding, 23.83% time in resting, 26% time in moving, 11.5% time in foraging, 5% time in playing, 8% time in grooming, 2% time in aggression, 2% time in lactation, and 1% time in breeding of their total time at Madhupur National Park. He also reported that the Rhesus Macaque consumed of leaves (62.66%), fruits (8.49%), shoots (4.35%), seeds (1.45%), insects (0.65%) and food offered by men (22.4%). They fed on (77.6%) natural foods and (22.4%) food offered by men. Badal (2011) reported that the Rhesus Macaque spent 27.36% time in feeding, 19.26% time in resting, 37.12% time in moving, and 16.26% in social activities of their total time at Shariatpur, Bangladesh. Among their diet fruits constitute the highest amount (38%), vegetables (26%), grains (27%), and animal foods (9%). In this study, the Rhesus Macaque was found to spend similar proportion of time (24%) in feeding, but consumes less proportion (4%) of animal food.
